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Volume 60, Number 2 Abstracts 543Carotid Revascularization Endarterectomy versus Stenting Trial
(CREST) trial showed that carotid stenting can be performed with
an equivalent major event rate compared with carotid endarterectomy.
However, there is still controversy regarding the training and experi-
ence required to safely perform this procedure. This observational
study examined the performance of carotid stenting with regard to spe-
cialty and case volume.
Methods: From 2004 to 2011, data for patients diagnosed with ca-
rotid stenosis who had a carotid stenting procedure were extracted from
the Nationwide Inpatient Sample database. The cohort was separated based
on the provider performing the procedure (surgeon vs interventionalist),
hospital location, and volume. Surgeons were deﬁned as providers who
also performed a carotid endarterectomy or femoral-popliteal bypass during
the same time interval. Primary end points analyzed included stroke,
myocardial infarction, 30-day mortality. Length of stay and hospital costs
were also analyzed as secondary outcomes.
Results: A total of 20,663 cases of carotid stenting were found, of
which 15,305 (74%) were identiﬁed to have been performed by a “sur-
geon,” whereas 5358 (26%) were done by an “interventionalist.” Most
cases were done at hospitals in urban locations (96.51%) and designated
teaching institutions (61.47%). Unadjusted outcomes were similar be-
tween surgeons and interventionalist in stroke (4.33% and 4.41%),
myocardial infarction (2.10% and 2.13%), and mortality (0.84% and
1.03%), respectively. Qualitatively, volume per 10 cases was shown to
decrease the risk of stroke. Adjusted multivariate analysis demonstrated
no statistical signiﬁcance between the primary end point outcomes.
However, length of stay (2.81 vs 3.08 days) and total charges
($48,087.61 vs $51,718.77) were lower for procedures performed by
surgeons (Table).
Conclusions: Surgeons are performing the majority of carotid stent
procedures in the United States. The volume of cases performed by a pro-
vider, rather than the provider’s specialty, appears to be a stronger predictor
of adverse outcomes for carotid stenting. There was, however, signiﬁcant
cost differences between surgeons and interventionalists, which needs to
be further evaluated at an institutional level.Table. Carotid stent outcomes based on provider and hospital volume
Variable Adjusted risk/mean (95% CI) P
In-hospital mortality
Interventionist vs surgeon 1.29 (0.90-1.84) .1728
10-unit volume difference 1.01 (0.96-1.05) .7767
Stroke (CVA)
Interventionist vs surgeon 1.00 (0.84-1.19) .9819
10-unit volume difference 0.97 (0.94-0.99) <.005
Myocardial infarction
Interventionist vs surgeon 1.14 (0.90-1.43) .2803
10-unit volume difference 0.99 (0.96-1.02) .6010
Length of stay, days
Interventionist vs surgeon 0.29 (0.14-0.44) <.005
10-unit volume difference 0.05 (0.06 to 0.04) .0000
Total charge, $
Interventionist vs surgeon 2943.90 (1321.96-4565.84) <.005
10-unit volume difference 98.39 (55.77 to 252.55) .2110
CI, Conﬁdence interval; CVA, cerebrovascular accident.Author Disclosures: MD Sgroi: None; N. Kabutey: None; A. R.
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Objective: To determine the predictors and consequences of hemo-
dynamic instability (HI) after carotid artery stenting (CAS).
Methods: The records of all patients undergoing CAS in a single insti-
tution were reviewed. Patient demographics and risk factors were recorded.
Indications for CAS, medications (ie, statins, atropine, and b-blockers),
anatomic risk factors, balloon and stent length and diameter, as well as de-
gree of stenosis were noted. The presence of periprocedural hypertension
(systolic blood pressure >180 mm Hg), hypotension (systolic blood pres-
sure <90 mm Hg), and bradycardia (heart rate <60 beats/min) lasting
>1 hour was documented, as was more transient HI. Rates of transient
ischemic attack (TIA), stroke, myocardial infarction, and death within 30
days of the procedure were calculated. c2 Analysis was used to determinethe role of periprocedural factors in predicting the risk of HI and to deter-
mine if patients experiencing HI were more likely to suffer major adverse
events (MAE) than those who did not.
Results: Between 2005 and 2012, 199 CAS were performed in 191
patients (117 men, 74 women). Their mean age was 73.6 years (range,
46-92 years), and 87% had hypertension, 48.5% were smokers, 48% had cor-
onary disease, and 38% were diabetic. CAS was performed for asymptomatic
stenosis in 56% of patients, 24% had previous TIA, and 20% had previous
stroke. Statins were used by 63% of patients, b-blockers by 41.4%, and
92% received atropine before balloon dilatation or stent placement. Overall,
130 patients (65.3%) experienced HI, and 67 (33.7%) experienced HI last-
ing >1 hour. Octogenarians were more likely to suffer both transient and
prolonged HI, angina or contralateral occlusion were associated with an in-
crease in overall HI, and female sex was predictive of prolonged HI alone.
Transient HI was not predictive of MAE. Patients with HI persisting >1
hour were more likely to suffer a TIA than those who did not (P ¼
.045), but they were no more likely to experience stroke, myocardial infarc-
tion, or death (P > .35 for each).
Conclusions: Periprocedural HI occurs frequently during CAS, even
with prophylactic atropine administration. Although patients experiencing
HI were more likely to suffer a TIA, its presence is not associated with an
increase in stroke, myocardial infarction, or death.
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Objectives: Cranial nerve injury (CNI) is the most common neuro-
logic complication of carotid endarterectomy (CEA) and can cause signiﬁ-
cant chronic disability. Nonetheless, data from prior randomized trials are
limited. The incidence of CNI, baseline and procedural characteristics, out-
comes, and quality of life (QOL) scores were evaluated in 1151 patients ran-
domized to CEA.
Methods: Patients with CNI were identiﬁed and classiﬁed using Case
Report Forms, adverse event data, and clinical notes. Baseline and proce-
dural characteristics were compared using descriptive statistics. Clinical out-
comes at 1 and 12 months were analyzed. All data were adjudicated by two
neurologists and a vascular surgeon. QOL was evaluated using the SF-36 to
assess general health and Likert scales for disease speciﬁc outcomes at 2
weeks, 4 weeks, and 12 months after CEA. The effect of CNI on SF-36 sub-
scales was evaluated using random effects growth curve models, and Likert
scale data was compared by logistic regression.
Results: CNI was identiﬁed in 53 patients (4.6%). Nerves injured
were VII in 30.2%, XII in 24.5%, IX/X in 41.5%, and 3.8% had Horner syn-
drome. No baseline or procedural factors were predictive of CNI. Deﬁcits
resolved in 18 patients (34%) at 1 month and in 41 of 51 patients
(80.4%) with 1-year follow-up. One-year outcome could not be determined
in 2 patients. Classifying those patients as unresolved results in persistent
CNI in 22.6% of patients at 1 year. QOL evaluation by SF-36 showed no
statistical difference between groups with and without CNI at 2 weeks, 4
weeks, and 1 year. By Likert scale analysis, the group with CNI showed a
signiﬁcant difference in the difﬁculty eating/swallowing parameter at 2
and 4 weeks but not at 1 year (P ¼ .0001).
Conclusions: In CREST, CNI occurred in 4.6% of patients undergo-
ing CEA, with 34% resolution at 30 days and 77.4% at 1 year. CNI had a
small effect on QOL, negatively impacting only difﬁculty eating/swallowing
at 2 and 4 weeks but not at 1 year.
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544 Abstracts August 2014Objectives: A pulseless limb is considered a hard sign of vascular
injury after penetrating trauma in the civilian population. However, the reli-
ability of this ﬁnding has never been examined in combat trauma. The pur-
pose of this study was to examine the reliability of the pulseless limb in the
combat trauma population.
Methods: The Joint Theater Trauma Registry (JTTR) identiﬁed all
patients who presented to a military treatment facility in Kandahar,
Afghanistan, with a penetrating extremity injury during a 2-year period. Pa-
tients with pulseless limbs were followed up, and the results of the subse-
quent computed tomographic angiogram (CTA) or angiogram recorded.
Patient demographics and injury patterns were examined. Standard statisti-
cal analysis was performed.
Results: From 2011 to 2012, 638 patients were treated for pene-
trating extremity injuries. The mechanisms of injury were explosions
(62%), ﬁrearms (20%), or other etiology (18%). Of the 566 patients with
complete records, 436 (77%) presented with palpable pulses, 119 (21%)
presented with a pulseless limb, and 11 (2%) presented with other hard
signs of vascular injury. Forty-two patients (35%) with a pulseless limb un-
derwent an immediate CTA (83%) or angiogram (17%) that identiﬁed no
vascular injury. Twenty-six of those patients (62%) sustained an injury
from an explosion, 14 (33%) from a gunshot wound, and two (5%) from
other causes. Patients with an abnormal pulse examination and normal
CTA/angiogram were compared with all other patients after a penetrating
injury. There was a signiﬁcantly higher chance of a pulseless limb as a result
of a gunshot injury, but not an explosion or other mechanism of injury (P <
.0005). Patient variables and risk factors were analyzed. Acidosis (P <
.0005), gunshot wounds (P ¼ .025), and battle injuries (P ¼ .031) were
associated with an abnormal pulse examination and normal CTA or
angiogram.
Conclusions: Unlike previous studies, our results demonstrate that
a pulseless limb poorly predicts a vascular injury in this population.
Acidosis, a surrogate for under-resuscitation after penetrating injuries,
may contribute to the decreased accuracy of the physical examination in
combat warriors. Future studies must continue to focus on improved al-
gorithms for accurate diagnosis of extremity vascular injuries in this
population.
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Objective: Popliteal artery trauma is a devastating injury that affects
mostly young, active patients and has a reported high rate of limb loss.
Not only is there scarce information on long-term outcomes, little is known
on how these patients are managed periprocedurally. The purpose of this
study was to describe the current management practices in our vascular
community regarding popliteal artery trauma.
Methods: A voluntary, anonymous survey regarding preoperative
evaluation, intraoperative management, postoperative medications, and
follow-up recommendations was sent electronically to 202 members of
Western Vascular Society during March 2014.Table. Type and duration of antiagregant or anticoagulant treatment after repa
Variable 6 weeks (%) 3 months (%)
Interposition bypass
Aspirin, 81 mg/d 9 8
Aspirin, 325 mg/d 0 4
Clopidogrel 9 8
Arterial primary repair
Aspirin, 81 mg/d 9 8
Aspirin, 325 mg/d 0 5
Clopidogrel 8 8
Vein repair
Heparin/warfarin 8 23
Aspirin 6 12
Clopidogrel 8 6
Direct thrombin inhibitor 3 7Results: Ninety-seven surgeons responded to the survey (response
rate, 48%); of these, 65% were in an academic practice and 35% were in a
hospital-based/private practice. Of those surgeons responding, 29%
managed 1 to 5 trauma cases/year, 26% managed 6 to 10 trauma
cases/year, 24% managed 10 to 20 trauma cases/year; and 19%
managed >20 trauma cases/year. The imaging modality used in patients
when the ankle-brachial index (ABI) was <0.9 was computed tomogra-
phy angiography, 46%; arteriography, 21%; and arterial duplex ultra-
sound (DU), 30%. Regarding procedural details and proximal control
of the vessel, 60% of surgeons performed a direct cutdown on the prox-
imal popliteal artery, 30% used a tourniquet, and 10% responded “other”
(balloons, common femoral artery cutdown). Also, no consensus
response was obtained regarding antiplatelet or anticoagulant therapy af-
ter arterial or venous repair (Table). The response to postoperative DU
surveillance was varied as well: 71% recommended DU during the ﬁrst
month, 51% DU at 6 months, 48% DU at 1 year, and 39% recom-
mended DU every year.
Conclusions: The results of this survey reveal that even in our
regional society, management of popliteal artery trauma varies widely.
Because this injury usually results in a consultation to the vascular surgeon,
a long-term outcome study with cost-beneﬁts analysis of these practices
needs to be done to provide the best care to our patients.
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Objective: The purpose of this study was to measure the toe-brachial
index (TBI) in healthy young adults and compare it with the accepted refer-
ence range.
Methods: Medical students from the undergraduate class were pro-
spectively recruited. Participants completed questionnaires on physical mea-
surements (height, weight), lifestyle factors (physical activity and type,
smoking status, alcohol consumption), and medical history (medications,
relevant diagnoses, family history). Bilateral brachial, ankle (using both dor-
salis pedis and posterior tibial arteries), and toe blood pressures were
measured. TBI was calculated as the mean great toe blood pressure divided
by the average of the higher arm systolic blood pressure.
Results: Forty medical students, with a mean age of 24.7 6 2.1 years,
without any comorbidities were studied. Participants maintained relatively
healthy lifestyles (hours of activity per week: 5.0 6 2.6; body mass index:
21.7 6 5.8 kg/m2). Caffeine and alcohol consumption was modest (mean
of 7.4 cups and 1.9 servings, respectively). There were no current smokers.
The mean brachial blood pressure was 121 6 18 mm Hg (right) and
116 6 18 mm Hg (left). The TBI was 0.95 6 0.22 (right) and 0.97 6 0.24
(left) for men, and 0.87 6 0.25 (right) and 0.86 6 0.39 (left) for women.
Conclusions: The results of TBI (left: 0.92 6 0.24, right: 0.93 6
0.34) in this healthy population differ signiﬁcantly from the referenced
normal range. Our ﬁndings (95% conﬁdence interval) suggest that the
accepted value of normal being >0.7 is too low, especially for men,
and may promote underdiagnosis of peripheral vascular disease. Inir
6 months (%) Lifelong (%) None (%)
16 28 39
17 28 51
0 0 83
22 20 41
15 27 53
0 0 84
34 0 35
13 47 22
1.5 1.5 83
0 0 90
